Objectives 


@To discuss the concept of the 
center of gravity, center of mass, 
and centroids (centers of area). 


@To show how to determine the 
location of the center of gravity 
and centroid for a system of 
particles and a body of arbitrary 
Shape. 


Center of Gravity 


The center of gravity G is a point which 
locates the resultant weight of a system 
of particles. 


The weights of the particles is 
considered to be a parallel force system. 
The system of weights can be replaced 
by a single weight acting at the Center 
of Gravity. 
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Center of Gravity and 
Centroid for a Body 


Consider a body to be a 
system of an infinite 
number of particles 
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Center of Gravity of a Body 
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CENTROID 


The centroid C is a point which 
defines the geometric center of an 
object. Its location can be 
determined by formulas similar to 
those used for center of gravity or 
center of mass. 
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Volume centroi 


Figure 09.03 


Centroid of a Volume 
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Figure 09.04 


Centroid of an Area 
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Line centroid 


Figure 09.05 


Centroid of a Line 


Figure 09.05.01(C) 
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Figure 09.09 
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Figure 09.10 
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Strip Method 
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Figure 09.13(a) 


Figure 09.13(b) 


Composite Bodies 


Figure 09.16.01(C) 
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Composite Bodies 


If a body is made up of several 
simpler bodies then a special 
technique can be used. 


Procedure 


@ Divide body into several subparts. 

@\|f the body has a hole or cutout, 
treat that as negative area. 

@Centroid will lie on line of 
symmetry. 

@Create Table and calculate 
centroid. 
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Segment— Area x y XA yA 


1 8 2 1 16 8 

2 -0.7854 0.424413 0.424413 -0.33333 -0.33333 

3 -1.5 3 1.666667 -4.5 -2.5 
5. 714602 11.16667 5.166667 
X= 1.954059 


y= 0.904117 
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1) Instrument panel 230 kg 


2) Filter system 183 kg 
3) Piping assembly 120 kg 
© Liquid storage 85 kg 


5 ] Structural framework 468 kg 
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